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The prognostic significance of exercise testing was compared with
clinical and electrocardiographic (ECC) car :files in a prospective
study of 107 patients with unstable angina discharged from the
hospital on medical therapy . During a fallow-up period of 12 .3
1.4 months, 10 patients (9%) had a nonfatal myocardial infarction
(n = 8) or died (n = 2) and 22 (20%) were readmitted with
recurrent unstable angina. The relation between 20 clinical, ECG
and exercise test variables and the risk of adverse outcome (death,
nonfatal myocardial infarction or recurrent unstable angina) was
analyzed using both univariate and multivariate (logistic regres-
sion) analysis .
Univariate predictors of adverse outcome included diabetes
mellitus, evolutionary T wave changes, T wave changes on the
prsexereise ECG and low maximal rate-pressure product during
Exercise stress testing is a valuable noninvasive method of
assessing prognosis in patients with stable coronary artery
disease (I) and after acute myocardial infarction (2 .3) . Ex-
ercise testing was previously considered contraindicated in
unstable angina (4), but there is recent evidence (5-9) that it
can be performed safely in patients who have responded to
medical therapy
. The prognostic value of predischarge exer-
cise testing, particularly in comparison with clinical and
electrocardiographic (ECG) predictors . has not been well
documented. Swahn et a) . (10) suggested that exercise
testing provided additional prognostic information to that
obtained from clinical data, but did not consider a number of
important clinical predictors, including recurrence of rest
pain during hospitalization (11-15). In addition, few of their
patients underwent coronary angiography
. which is now
performed in most patients with unstable angina, many of
whom are referred for coronary angioplasty or bypass sur-
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exercise. Independent predictors of adverse outcome in multivari-
ate analysis included diabetes mellitus, evolutionary T wove
changes after admission, rest pain during hospitalization, ST
depression during exercise and low maximal rate-pressure prod-
uct . A predictive model constructed using the regression equation
and all independent predictors stratified patients into high and low
risk groups (41% and 5% risk of adverse outcome, respectiveiv) .
The result of a predischarge exercise test adds independent
prognostic information to clinical and ECG data in medically
treated patients with unstable angina and could he used in
combination with clinical and ECG data to identify patients at risk
of adverse events .
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gery . Despite this practice of referral for revascularization,
the remaining medically treated patients continue to have
adverse events after discharge from the hospital . ldentiiica-
tion of such patients at the time of hospital discharge may
allow more appropriate management and avoid unnecessary
interventions in low risk patients .
The aims
of this sturfv here to : I) determine whether
predischarge exercise testing adds independent prognostic
information to standard clinical and ECG descriptors in
medically treated patients with unstable angina, and 21
identify the best combination of noninvasive descriptors for
identifying patients at risk of an adverse outcome .
Methods
Patient selection . Patients were selected from those in a
prospective prognostic study of patients with unstable an-
gina in our institution. The study included all patients with a
primary coronary care unit admission (that is . those not
transferred from other hospitals) who had unstable angina
and were <75 years old at presentation . Patients with a
history of myocardial infarction within the preceding month
were not considered
. Patients were screened for suitability
fur exercise testing before hospital discharge . We included
those whose condition stabilized with medical therapy (no
rest pain for >3 days(. who had not been scheduled for
o, 3 111117.9iS.si
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coronary angioplasty or bypass surgery and who were
physically able to exercise and had no contraindication to
exercise testing or a rest ECG that was uninterpretable for
ischemia .
Between April 1986 and April 1988, 296 consecutive
patients <75 years of age were admitted to the coronary care
unit with unstable angina . Five patients died in the hospital
and 117 (40%) were referred for rcvascularization, leaving
174 medically treated patients . Of these . 25 were excluded
because of either uncontrolled rest pain (2 patients), heart
failure (2 patients) . atrial fibrillation (5 patients), a rest ECG
that was uninterpretable for ischemia (15 patients ; 10 with
left ventricular hypertrophy, 3 with left bundle branch block
and 2 with rest ST depression due to digoxin therapy) or
physical incapacity (5 patients), leaving 149 eligible patients .
Of these 149 patients, 109(73%) underwent exercise testing
before hospital discharge . All patients, including eligible
patients who did not undergo exercise testing and those with
contraindications to exercise testing, were followed up .
Definition of unstable angina . Unstable angina was de-
fined clinically (16) as either I) angina at rest (97 patients,
91%), or 2) progressively worsening effort angina (including
unusually prolonged postexenional angina) of sufficient se-
verity to warrant admission to the coronary care unit (12
patients, 9%l. Twenty of the 97 patients with rest angina also
had progressively worsening effort angina . Acute myocardial
infarction on admission (elevated plasma creatine kinase to
greater than twice the upper limit of normal with a positive
MB fraction) was excluded by serial creatine kinase estima-
tions .
Patient management . All patients received standard med-
ical therapy for unstable angina, which included bed rest,
oral or transcutaneous nitrates, or both, calcium channel
antagonhts, beta-adrenergic blocking agents, aspirin and
intravenous nitrates or heparin as clinically indicated . Pa-
tients with recurrent pain or ischemia were fully heparinized
(activated partial thromboplastin time >1 .5 times normal) .
, .c-lead ECGs were recorded routinely in all patients in
the emergency department, on arrival in the coronary care
unit, during recurrences of pain and when free of pain, and
before hospital discharge . Blood samples for serial plasma
creatine kinase and MB isoenzyme dete,minations were
drawn routinely every 8 h for the first 24 h and as clinically
indicated thereafter . Recurrences of rest pain after admis-
sion were recorded on a specially designed pain chart .
Exercise testing . Exercise testing was performed with use
of a treadmill and a modified Naughton protocol (17) after
patients were pain free for >_3 days
. All paiients exercised
while on their current medical therapy, which incl~,ded a
beta-blocker in 54 patients (50%), a calcium channel antag-
onist in 63 (58%), oral or transcutaneous nitrates in all
patients and aspirin in 38 (35%)
. A 12-lead ECG was re-
corded immediately before the exercise test and at 1-min
intervals throughout exercise and for 5 min during recovery .
The test was terminated at the onset of typical angina or
limiting nonanginal symptoms . Tests were terminated pre-
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maturely if patients developed a strongly positive ECG
(?0
.3-mV ST depression), an abnormal blood pressure re-
sponse (>25-mm Hg decrease in systolic blood pressure) or
high grade ventricular arrhythmias (ventricular couplets, R
on T ectopic beats or ventricular tachycardia). The peak
rate-pressure product was calculated from the heart rate and
systolic blood pressure at peak exercise . The maximal heart
rate was expressed as the percent of that predicted from a
standard nomogram (18) . The degree of ST segment dis-
placement was measured 80 ms after the I point .
Criteria for a positive exercise
ECG includet any of the
following: ?0.1-mV planar or downsloping ST depression
(19) . >_0.15-mV slowly upsloping ST depression, >0 .1-mV
additional ST depression in patients wim e0.1-mV 61
depression at rest or mg.I-mV ST elevation . All exercise
ECGs were interpreted by two independent cardiologists
who had no knowledge of the clinical data ; differences were
resolved by a third observer
.
Data collection, The following patient data were col-
lected
:
Clinical descriptors: age . gender, current cigarette smok-
ing, past or present hypertension, diabetes mellitus, prior
history of stable angina pectoris, prior myocardial infarction,
prior coronary bypass surgery, recurrent rest pain during
hospitalization (one or more episodes), minor elevations in
creatine kinase on admission (more than twice the upper
limit of normal) and treatment with a beta-blocker or calcium
channel antagonist .
Electrocardiographic descriptors : I) serial ECGs: evolu-
tionary T wave changes including new T wave inversion or
pseudonormalization in two or more electrically contiguous
leads; 2) ECG during rest pain : transient ST-T wave changes
(>_0
.05-mV ST elevation or depression, T wave inversion or
pseudonormalization) ; and 3) preexercise test 12-lead ECG :
ST depression (>_0.1 mV), deep >0 .3-mV T wave inversion
in two or more electrically contiguous leads .
Exercise test descriptors:
angina during the test, a posi-
tive exercise ECG, work load (metabolic equivalents,
MEW and maximal rate-pressure product .
Follow-up . All study patients, as well as patients ex-
cluded from the study and eligible patients who did not
undergo exercise testing, were followed up 4 and 12 months
after hospital discharge by either personal or telephone
interview. Two patients (2%) were lost to follow-up, leaving
107 patients who form the basis of this report . At each
follow-up, the patient's symptom status was coded with use
of the Canadian Cardiovascular Society classification (20) .
Outcome in patients with recurrent unstable symptoms who
required hospitalization was assessed from a review of serial
ECGs, cardiac enzyme measurements and hospital records .
The cause of death was determined by interview of the
patient's family and physicians.
Statistical analysis, Univariate comparisons between
groups of continuous variables were performed using either
unpaired t tests or Wilcoxon rank-sum tests, as appropriate .
Differences in proportions were examined with use of the
JACC vat. 18 . Nn. 3
September 1991'.677-83
conditional binomial exact test
(21)
. A value of p <0 .05 was
considered significant . Multivariate analysis was performed
by using logistic regression with backward stepwise elimina-
tion of least significant variables, retaining variables with a
value of p
-a
0.1 in the final model, using a statistical
software package (SPIDA, Macquarie University) . In this
analysis, categoric variables were represented by a value of
I if present . The continuous variables of work load and
rate-pressure product were coded into categoric variables by
using the median value, for example, to, work load (<6
METs) and low rate-pressure product (<18 x 10) . Adverse
outcome was represented by the combined end point of
nonfatal acute myocardial infarction . readmission to the
hospital with unstable angina or cardiac death . Kaplan-
Meier life-table curves were used to illustrate differe seen in
event-free survival between those with exercise test varia-
bles absent and present . The log-rank test was used to
compare survival curves and test fur differences in event-
free survival (22) .
Predictive model. The potential value of using combina-
tions of independent predictors to predict the risk of an
adverse outcome was illustrated by applying the logistic
regression equation to the data set from which it was
derived. This model was then optimized to achieve the best
combination of sensitivity and specificity for predicting
outcome.
Results
Clinical and ECG data. The baseline clinical characteris-
tics and ECG data of medically managed patients who
underwent exercise testing are compared with values of
patients who underwent coronary revascularization in Table
1 . Medically managed patients were more likely to be
current smokers, to be diabetic and to have a prior history of
bypass surgery, but they were less likely to have had
recurrent rest pain or transient £CG changes during rest pain
or a prior history of stable angina
.
Coronary angiography . Selective coronary angiogranhy
was performed before exercise testing in 40 patients (37%) ;
in 3 additional patients, it was performed after a positive
predischarge exercise test. Of 43 patients who underwent
coronary angiography, 4 had minor coronary artery disease
(<50% luminal diameter reduction). 16 had single vessel
disease (>70% luminal diameter stenosis), 17 had double-
vessel disease and 6 had triple-vessel disease. Three of the
six patients with triple-vessel disease had a history of
previous coronary bypass surgery and another refused re-
vascularization. The severity of coronary artery disease was
less in the patients who underwent exercise testing than in
the 117 patients referred for revascularization (mean number
of diseased vessels 1 .3 ± 0.9 vs- 2
.0 ± 0 .8, p < 0 .01)
.
Exercise test results. There were no complications during
exercise testing . One patient was readmitted 18 h after the
test with an uncomplicated anterior myocardial infarction .
The mean duration of exercise (t SD) was 10 ± 5 min and
WILCOX eT AL .
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fable I . Baseline Clini'al Characteristics : Comparison of 107
Patients Who Underwent resting and 117 Patients Who
Underwent Coronary Revascularization
CABG = coronary artery brawn graft surgery
: CAD = coronary mtery
dine- CK =
-one
kinoae . ECGv = electreoandiogroms : MI =
MY-
dialirfarerion
c
ethe mean maximal work load achieved was 6 ± 3 METs .
Patients achieved a mean of 73 ±
16% of their predicted
maximal heart rate and a mean peak rate-pressure product of
19 '- 6 .6 x 10
3 .
Patients on beta-blacker therapy tended to
have a lower peak rate-pressure product than that of patients
	 '
oho
were not (median 16 .3 x l0s compared with 19 .2 x 103 ,
p = 0.2) . Angina occurred in 43 patients (40%) and 49 (46%)
had ischemic ECG changes .
Clinical outcome. During a total follow-up p`iiod of 12 .8
1.4 months (mean ± S)), 8 patients had a nonfatal
myocardial infarction, 2 patients died (I fatal myocardial
infarction, I sudden death) and 22 patients were readmitted
with recurrent unstable angina, giving a total of 29 patients
(27%) with at least one of these end points . Most events (21
[72%] of 29) occurred within the 1st 4 months of follow-up
.
Fourteen patients were referred for coronary angioplasty or
bypass surgery after discharge . Stable effort angina was
present in 57 patients (53%) at the 4-month follow-up and in
52 patients (49%) at l2 months, although 20 of the 57 patients
with effort angina at 4 months did not have angina at 12
months (in 5, this improvement was associated with revas-
cularization between 4 and 12 months).
There was no difference in outcome between eligible
patients who did or did not undergo exercise testing, but
patients for whom the test was contraindicated had a signif-
icantly worse outcome (Fig
. I) .
Relation between clinical, ECG and exercise test descrip-
tors and adverse events at 12 months (Tables 2 and 3)
. Of the
variables tested, significant predictors of
adverse outcome
by univariate analysis were prior history of diabetes melli-
tus, evolutionary T wave changes, transient ECG changes
Exercise Test Revascularvnrvn
p VdueNo. z No . c
Age (mean n Sul lyq 57 s 10 57 z 9 NS
Male 73 68 93 79 0 .06
Currem smokars
45 42 Is 24 <0.01L5
Syaemic hypenensian 52 49 51 45
NS
Diabres mellitus 15 14
v
4 <0.02
Prior history of CAD 66 62 81 69 NS
Prior stable angina 46 43 66 56 <0.05
Pnor Mi 33 31 46 39 NS
Prior clBG 21 20 10 9 <0.32
Rest pain sitar admission 51 48 79 67
Mi .., CK clevarva, 23 L IS 15 NS
Serial resI ECGs
Transenl ST- r changes 12 11
37
32 <0.001
during rest pun
Evalmionary T vane 21 20 34 29 0.1
chanson
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Figure 1 . Event-free survival (in days). Comparison of tho progno-
sis of 107 medically treated patients with unstable angina, including
eligible patients who did not undergo exercise testing and those in
whom the test was contraindicated. MI = myocardial infarction ;
UAP
-
unstable angina pectoris .
during rest pain, deep T wave inversion on the preexercise
test ECG and Ian- maximal rate-pressure product (Table 2),
Significant independent predictors of adverse outcome by
multivariate analysis (Table 3) included clinical (diabetes
mellitus, rest pain after admission), ECG (evolutionary T
wave changes) and exercise test descriptors (low rate-
pressure product, and positive ECG) . The independent
Table 2. Relation Between Clinical, Electrocardiographic
and Exercise Test Descriptors and Adverse Outcome
(univariate analysis)
Columns compare proportion
. (%) of patients with and without adverse
events who had clinical, ECG or exercise test descriptors present
. Ex ECG =
exercise ECG ; RPP = rate-pressure product ; other abbreviations as in Table I .
Table 3. Independent Predictors of Death, Nonfatal Myocardial
. ...uretion or Readmission With Unstable Angina
Odds
Cocfcient Ratin 95% Cl pValue
Cl confidence interval ; other abbreviations as in Table 2
effect of low rate-pressure product remained after control-
ling for the effect of therapy . Exclusion of the exercise test
variables from the logistic model was associated with a
significant reduction (p
<
0 .005) in the fit of the logistic
model obtained with use of the likelihood ratio test (23). To
examine the impact of the two independent exercise descrip-
tors, the incidence of unfavorable events at 12 months was
determined for patients with either a low rate-pressure
product or positive ECG and for patients with both variables
present or absent. Patients with both a positive exercise
ECG and a low rate-pressure product had a 48%p incidence of
adverse events (I I of 23) compared with 25% (14 of 55) of
those with either a positive ECG or a low rate-pressure
product and 14% (4 of 29) when neither exercise risk factor
was present . This relation of outcome with exercise results is
illustrated by life-table curves for the three groups of pa-
tients (Fig
.
2), showing the deleterious effect on outcome of
a positive exercise ECU or a low rate-pressure product, or
both (log-rank test 8 .4, p < 0
.02)
.
The logistic regression equation (Appendix) was used to
combine the information from all of the independent predic-
tors to illustrate its potential clinical application to stratify
risk . The probability value derived from the equation was
dichotomized at a value that optimized performance of the
model on the patient data set from which it was derived . Use
of the three clinical and two exercise test variables in the
model to define high and low risk groups would have
identified 93% of patients with adverse events (95% confi-
dence interval 79% to 97%) . Conversely, the low risk group
identified patients with only a 5% risk of adverse events . The
results of using this predictive model are illustrated in the
life-table curves in Figure 3, showing that patients predicted
to be at high risk had a significantly reduced event-free
survival (log-rank 14 .5, p < 0 .001) .
Predictors of angina during follow-up. The only variable
associated with effort angina during follow-up was angina
during the exercise test
. This relation was present at 4
months ; 30 (70%) of 43 patients with angina during the
exercise test had exertional angina at 4 months compared
with only 27 (42%) of 64 patients who did not have angina
during the exercise test (p < 0 .01). This relation was no
longer apparent for effort angina at 12 months .
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Constant 31 <0.001
Evolutionary T wave
changes
5.1 1 .7-15 .8 0.006
Diabetes 4.9 1 .4-17 .1 0.01
Rest pain 3 6 12-10 .4 0.02
Low RPPI<I8x10° t
74 12-9 .5 0.02
Positive Ex ECG
3.0 0.8-10 .8
0.09
Events
1%1
No Even[,
I%)
Chi-
Square p Value
Age (mean
.
SO) (yr) 58 0 10 58
.
10 - NS
9c male 72 67 1 .6 NS
Current smoker
41 42 0.01
NS
Systemic hypertension 23 31 0.8 NS
Diabetes mellitus 28 9 6.1 <0 .02
Prior stable origin, 31 47 2.3 0 .1
Prior Ml 41 27 2.1 0 .15
Prior CAOG 17 21 0.1 NS
Rest pain after admission 59 44 1 .9 0.1
Rora-hlocker therapy 52 50 0.4 NS
Calcium antagonist therapy 62 58 0 .8 NS
vocal ECGs
Transient ST-T changes
21 8 3 .6 0.06
Evolutionary T wave changes 38 13 8
.5 <0.005
Pretest ECG
ST drpressinn 24 14
1,5 NS
T wave inversion 31
13
4
.8 10 .05
Exercirr test
Angina 38 41 0.1
NS
Positive Ex ECG 59 41 2.6 0 .1
LaoRPP(<18,000) 66 42 4.6 <0 .05
Low work load (<6 MET,) 47 48 0.0 NS
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Proportion Surviving
1.0
0.0
0.6
0.4
0 .2
0
	
100 2U0 400
Survival Time
Nurrder et Risk
29 28 26 25 10
55 47 45 44 16
23
1s 12 11 a
Figure 2. Event-free survival (in days) . Effect of abnormal exercise
test responses on the cumulative probability of death, nonfatal
myocardial infarction or recurrent unstable angina in 107 patients
(log-rank 8 .4, p < 0.02) . ExECG - exercise electrocardiogram ;
erg = negative ; pos = positive; RPP = rate-pressure product .
Discussion
Prognostic significance of exercise testing in unstable an .
gina. Coronary angiography and revascularization are cur-
rently performed in the majority of patients with unstable
angina . Although some workers (24) recommend this main-
Figure 3. Comparison of event-free survival in patients identified as
at low and high risk using the logistic regression model (log-rank
14.5. p < 0 .001) .
proponlonsanviAng
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agement approach for all patients with unstable angina, in
most centers, this is not feasible for every patient . The
remaining medically treated patients nevertheless have a
substantial short-term risk of cardiac death, acute myocar-
dia', infarction or recurrent unstable symptoms despite suc-
cessful control of chest pain is the hospital . In these pa-
tients . exercise testing is now commonly performed before
discharge, but evidence that this provides useful prognostic
information, particularly compared with clinical and ECG
descriptors known to be prognostically important in unstable
angina (11-15 .25-27), is limited This study shows
that the result of a predischarge exercise test adds indepen-
dent prognostic information to clinical and ECG descriptors
obtained during hospitalization. Two exercise test varia-
bles-positive exercise ECG and low rate-pressure prod-
uct-were independent predictors of adverse outcome .
Comparison with previous studies of exercise testing in
unstable angina. Nixon et al . (5) reported that men with new
onset or progressive effort angina and a positive exercise
ECG were more likely to have recurrent unstable angina
during short-term follow-up (mean 18 weeks) . Their study
did not include patients presenting with angina at rest and
none of their patients died or had a myocardial infarction .
Butman et al . (6,7) showed that men with an unfavorable
outcome after unstable angina (severe angina, recurrent
unstable angina, coronary artery bypass surgery, nor fatal
myocardial infarction or cardiac death) had a shorter cxer-
cisc duraiiun. achieved a lower maximal rate-pinsore
p'
o~-
net and were more likely to have exercise-induced angina or
ST segment depression . However, none of these previous
three studies compared the prognostic significance of the
exercise test result with established clinical and ECG prog-
nostic factors and all studies excluded women .
Swahn et al, (8,10) included both men and women and
ctmpared the results of the exercise test with clinical and
ECG descriptors, but analyzed the data for men and women
separately . These authors showed that the exercise test was
prognostically important only in men with unstable coronary
artery disease and that ST depression during exercise and a
low rate-pressure product were the only independent predic-
tors of cardiac death or transmittal myocardial infarction .
Although the results of the exercise test provided prognostic
information, none of the clinical and ECG descriptors were
independent predictors of adverse events . In contrast, in our
study, recurrent rest pain, evolutionary T wave changes and
diabetes mellitus were independent predictors of adverse
outcome after controlling for exercise test descriptors in
multivariable analysis. These clinical and ECG descriptors
have also been found predictive of adverse events in previ-
ous studies of unstable angina (11-15
.25-27) but were not
considered in the studies of Swahn et al . (8,10) .
Logistic model. We used the logistic regression model to
define the risk of adverse outcome on the basis of the
independent clinical, ECG and exercise test variables . When
this model was applied to the patients from whom it was
derived, the sensitivity for predicting adverse events was
6 82
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high . Use of such a model in the clinical situation could guide
management decisions by selecting a substantial number of
patients at low risk who do no! require angiography and
revascularization .
Unstable angina versus non-Q wave infarction . The clini-
cal distribution between unstable angina and a small non-Q
wave myocardial infarction may he considered arbitrary but
may have prognostic significance (8,10). We used serial
creatine kinase estimations to exclude patients with an
increase to more than twice normal, who may be considered
to have an acute myocardial infarction . Patients with evolu-
tionary T wave changes not associated with significant
elevations in cardiac enzymes were included in our study,
and this ECG finding was associated with an adverse prog-
nosis independent of the exercise test result . Conversely, a
minor increase in creatine kinase level to less than twice the
upper limit of normal was not associated with an adverse
prognosis .
Safety of exercise testing. Inpatients with unstable angina
who have not had angina at rest for >24 h, a symptom-
limited exercise test has been reported (5-9) to be safe . In
the present study, exercise testing was performed only when
patients had been pain free for m3 days ; no patient had a
serious complication during the exercise test, although one
patient sustained a nonfatal acute myocardial infarction
within 24 h of the test. Postexercise infarction has been
reported by others (7,8), with an incidence of 1 in 125
patients and I in 400 patients, respectively . An infarction
rate of <I% may be consistent with the expected cardiac
event rate early after stabilization of unstable angina (27),
although the possibility that the exercise test contributed in
some way to the timing of the event cannot be excluded . In
contrast to the patients whose condition was stabilized with
medical treatment, the 25 patients with contraindications to
exercise testing had a poor outcome and a combined event
rate (death, nonfatal myocardial infarction and readmission
for recurrent unstable angina) of 56%, which was twice that
of patients who underwent exercise testing (27%, p < 0 .01).
Similar data have been reported previously (3) after acute
myocardial infarction .
Limitations . Because patients in this study had re-
sponded synrptuulatically to medical therapy for unstable
angina and had not been referred for coronary revascular-
ization by their attending cardiologists, the findings cannot
be extrapolated to patients currently referred for revascular-
ization . To illustrate the potential utility of a model to predict
adverse events, life-table analysis was performed in the
patients from whom the model was derived . Validation of
this would obviously require prospective application in
another patient cohort .
Clinical implications. A symptom-limited exercise test
performed before hospital discharge in patients with unsta-
ble angina whose condition has been medically stabilized
provides additional independent prognostic information to
known clinical and ECG risk indicators
. Information from
the exercise test could be combined with clinical information
JACC Tel . Is. No. 3
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to assist with clinical decisions on the necessity for further
investigation and coronary revascularization .
Appendix
The regression equation derived from the logistic regression analy-
sts was :
I
R =	
f I one I er I1nr IrLaer t,acna4-1
where Pr = probability of adverse outcome ; DM = diabetes
mellitus; ET = evolutionary T wave changes ; RP = rest pain after
admission ; LRPP - low rate-pressure product ; and ECGP =
positive exercise ECG .
We are indebted to Robyn J . McCredie, BSc far technical assistance and Val
Gebski, MStat, Statistical Laboratory, Macquarie University, Sydney for
satstieal consultation .
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